










Pathogen Spillover: "[a process] occurring when pathogens spread
from a heavily infected 'reservoir’ host population to a sympatric ‘non-
reservoir’ host population." [2]
PCR products separated by gel
electrophoresis. Lane 1 is a DNA ladder (#'s
= base pairs), lanes 2-4 are empty, lane 5 
 has the N. ceranae primer, lane 6 has a
Bombus ribosomal protein primer, lane 7 has
an Apis ribosomal protein primer and lane 8
has an N. bombi primer. These results show
this bee was positive for N. bombi and DNA
was successfully extracted.
We collected Bombus spp. from seven different sites in the Fraser Valley over 2018-2020.
We dissected the bee's gut and hindgut and used a compound microscope at 40x
magnification to check for the presence of Nosema spores.
A subset of bees that were Nosema positive underwent molecular analysis.
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Results
Please note that results are still being collected and 2020 data is
preliminary. 
Analysis suggests there are no significant relationships between
Nosema infections and the percentage of farmland or the presence of
greenhouses at collection sites.
No N. ceranae has been detected yet in the bumblebees we have
found.
The E.Z.N.A. Fungal DNA Mini Kit provided the cleanest-looking PCR
gels, though the Chelex method used less toxic reagents and had a
shorter incubation period; therefore, we used this protocol most
frequently.
Tangent Purpose: Test different protocols of fungal DNA isolation -
is there a method that overall provides more coherent results?
Wild bumblebee populations (Bombus spp.) worldwide
have declined over the past twenty years. [1] [3]
A common microsporidia pathogen that infects bumblebees
is Nosema bombi. Another pathogen species, Nosema
ceranae, typically affects honeybees (Apis spp.), but has
sporadically been observed in some Bombus species. [4]
Managed commercial bees are used to pollinate crops
grown on farms and greenhouses. [5]
Commercially reared bumblebees are likely to have higher
rates of  infection. [5]
 Do infection rates of N. bombi change with the
site of each bumblebee collection?
 Do bumblebees collected from sites with more
surrounding farmland and greenhouses have
higher rates of N. bombi?
 Is N. ceranae present in the Fraser Valley?
We are investigating if there is evidence for
pathogen spillover from commercial bumblebees to





Our seven collection sites across the Lower Mainland.
We tested three protocols to find the most efficient way to isolate fungal DNA.
We then ran PCR to amplify the DNA and separated products via gel electrophoresis.
1. Chelex 100 resin to mechanically break cell walls; the same protocol used in 200
level UFV Biology labs. 
2. E.Z.N.A. Fungal DNA Mini Kit. This included using RNaseA and beta-
mercaptoethanol to chemically extract fungal DNA.
3. Quiagen DNeasy Blood & Tissue Kit. Similar to the above method, though with
different chemicals and a long incubation period.
For GIS data, we used Google Earth Pro to plot a 1500m and a 2000m radius from the
centre of each site, then calculated the percent cover of farmland cover and distance from
the nearest greenhouse.
Type III ANOVA's were performed in R for comparing Nosema infection rates between sites,
species, sex, collection date, percentage of farmland cover and distance from greenhouses.
Analysis suggests that
bumblebee collection
sites (left) and different
species (not pictured)
may influence the rates of
Nosema infection
(p<0.01).
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Male Bombus mixtus viewed





Nosema sp. observed at 40x magnification. 
Bumblebee pictured on a lavender plant. 
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The five most common bumblebee species observed in our sampling.
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